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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re patent application of 

John O. Moody et al. Confirmation No.: 3407 

Serial NO.; 09/692,538 Group Art Unit: 2S35 

Filed; October 20, 2000 Examiner: N. Nguyen 

For: ASSET TRACKING USING WIRELESS LAN INFRASTRUCTURE 



Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

DECLARATION UNDER 37 C.F.R. 1.131 
OF 

JOHN 0. MOODY AND ERIC R. STEINBRECHER 

Sirs 

John O- Moody of 1321 Campus Drive, Vestal, New York 
13850 and Eric R . Steinbrecher of 3722 Cobblestone Court, 
Binghamton, New York 13903 declare as follows: 



1. We are the joint inventors of the invention 
disclosed and claimed in U. S. Patent Application S, N. 
09/692,538 entitled ASSET TRACKING USING WIRELESS LAN 
INFRASTRUCTURE, filed October 20, 2000. We read the 
application and executed the declaration thereof on 
October 12, 2000. 

2. We are employees of Lockheed Martin Corporation 
and conceived and reduced to practice in the United 
States the invention disclosed and claimed in U. S. 
Patent Application 09/692,538, while employed by Lockheed 
Martin Corporation at Owego, New York. 
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3. The invention disclosed and claimed in U. S, 
Patent Application 09/592,538 was made in the United 
States prior to July 13, 2000, the filing date of U. S. 
Patent S, 659, 947 Bl to Carter et al . which was iasued on 
December 9, 20 03, and which hae been applied by the 
Examiner against the claims of U. S. Patent application 
09/692,538. 

4. The invention disclosed and claimed in U, S. 
Patent application 09/692,538 was conceived in the United 
States prior to July 13 . 2000, as indicated by copies of 
drawings used to describe the invention which are 
attached as Exhibit A. These drawings are print-outs of 
electronic files stored at the Lockheed Martin Facility 
in Owego, New York, and were last modified prior to July 
13, 2000. The year on the cover page of these drawings 
has been obliterated but is prior to July 13, 2000. Page 
4 of Exhibit A illustrates the architecture of the system 
in accordance with the invention disclosed and claimed in 
U. S. Patent Application 09/692,538 and is similar to 
Figure 1 of that application, illustrating integration of 
RFID tags with a wireless computer network 
infrastructure. Pages 5 - 8 of Exhibit A illustrate and 
refer to applications of the invention discussed in U, S. 
Patent Application 09/692,538. Page 10 of Exhibit A 
refers to problems of proprietary rfid tags and 
recognizes compatibility of the existing local area 
netwsork in building 201 of the Lockheed Martin facility 
in Owego, New York with RFID tags. 
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5. The invention disclosed and claimed in u, 3. 
Patent Application 09/692 r 538 is described in an internal 
Lockheed Martin Corporation document entitled "Automatic 
Asset Location Sensing" attached as Exhibit B. The year 
indicated on the document has been obliterated but is 
prior to July 13, 2000. Exhibit B indicates joint 
inventor John 0. Moody as the principal investigator, 
summarizes potential applications of the invention noted 
in Exhibit A and, on the second page thereof, discusses 
the invention, noting that the u RFID-based system will 
run on top of the wireless LAN, underlining the LMFS 
capability for integrating diverse system and extending 
the functionality of old systems" and n [t)he access 
points of the wireless network are very similar to RFID 
readers". Exhibit B thus indicates substantial 
completion of the invention prior to July 13, 2000, 
although an actual reduction to practice had not been 
made as of the date of Exhibit B 

6. Exhibits C and D are internal documents of 
Lockheed Martin Corporation which contain a Project 
Number that refers to a year which has been obliterated 
but which is prior to July 13, 2000, 

7. An internal document of Lockheed Martin 
corporation entitled Asset Tracking Demo is attached as 
Exhibit E, Exhibit E lists hardware and software 
requirements for an internal demons trat ion , details set- 
up for the demonstration including a reference to 
specific software to be run during the demonstration and 
a description of the functions of the invention to be 
demonstrated and observed. Exhibit E was prepared and 
the invention successfully operated and demonstrated and 
thus actually reduced to practice prior to July 13 # 2000. 
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8. An internal Lockheed Martin corporation 
invention disclosure describing the invention disclosed 
and claimed in U. s. Patent application 09/692,538 is 
attached as Exhibit P. The date of preparation of 
Exhibit F has been obliterated but is prior to July 13* 
2000, Exhibit F describes the invention in detail 
including the subject matter of the claims, as most 
recently amended, 

9. The original document a corresponding to Exhibits 
A - F were all created in the United States and the 
activities to which they correspond all occurred in the 
United States. 

10. I further declare that all statements made 
herein of my own knowledge are true and that all 
statements made on information and belief are believed to 
be true; and further that these statements were made with 
the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code, 
and that such willful false statements may jeopardize the 
validity of the above- referenced application and any 
patent issuing thereon. 
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Automatic Asset Location Sensing 
Innovative Investment flH - Proposal 

Principal Investigator: John Moody, Ph.D., x6 1 28, ioluvmoodv^l^^o, ^,^ 

Opportunity 

The automatic identification and tracking of mobile assets, including people is the 
technological foundation for solutions to many problems and efficiency losses faced by industry. 

- The automobile industry, as well as other manufacturers, needs to handle huge 
mvemones of parts and equipment. Flexible manufacturing optimization and work-in- 
progress information can not be effectively obtained without reaMime knowledge of the 
location of pans on the factory floor. 

- The postal service already tracks trays, parcels, packages, and letters in processing 
centers through bar-coding. The efficiency and productivity of this system would be 
increased »r the line^of-sigbt and reading time requirements of bar-eodine could be 
reduced or eliminated. 

- Hospitals suffer from many problems due to imprecise, inaccurate, or nonexistent 
information relating to location of assets and people. Patients with Alzheimer's Disease 
and children may wander from their given wards. Medical personnel need to be located 
quickly in tunes of emergencies. Mobile assets with limited numbers like wheelchairs, 
gumeys and portable diagnostic machines are often misplaced. Systems need to insure 
that newborn babies are not inadvertently or purposely removed by the wrong people. 
Paucnt files can be misplaced, and this problem occurs most often with the patients that 
require the most care from a variety of different specialists. Patients with complex 
medication regimes are sometimes dealt incorrect dosages or drugs. 

• The military recognizes the need for the real-time knowledge of asset location in their 
thrusts toward automated logistics and "Total Asset Visibi lily." 

iw'.S" II! ar " s , above l reqoire or wou,d bcnefit from ««'«me asset location information. 
There are many other application areas as well, including the airline, railways, and trucking 
industries, automated toll collection, automated fuel pumping, "electronic home-arrest" retail 
selling, and active office" context-sensitive personal computing. 

«mI h l^? S 5 re8d US ! 0f , ,0Cal P° 8 " ionin * sy^™ been limited in part due to the 
EE?* n* r ! 80f L Ware com P° ncnt s of existing systems. Special purpose positioning 
hardware generally has no other function beside its single intended purpose. An LMFS solution 

tokZS^i^ se "5 ins that lakes of opcn protoco,s and e * tends « is » n e 

infrastructure would provide new opportunities for commercial and federal business by 
extending our information technology modernization business to non-traditional users and 
providing new capabilities for established users 



Objective 
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We will develop and present a demonstration system for automated location sensine of 
mobile assets wuhin the Owego office environment. The target environments include the Ooen 
Systems Lab and CIM Center and may include all areas that are currently being installed with 
^ "? P!' J he 1 RFIE >- bas « 1 *y*™ »M ™ on top of the wireless LAN, underlining 
the LMFS capability for integrating diverse systems and extending the functionality of old 



systems. 
Approach 



Radio Frequency Identification (RFID) provides a reasonably low cost and accurate 
foundation for an automated asset tracking architecture. An RFID system involves tags and 
readers. Tags are placed on the assets to be tracked and the readers respond to and recognize the 
presence of the tags within a limited range. Communication between tags and readers is carried 
out on radio frequencies, each tag either actively or passively transmitting its own unique 
identification. code (and possibly other relevant daia). The location of assets is determined 
simply by observing which fixed-position reader, with its limited sensing range, is picking up the 
presence ofa given tag. k» »'»6 »k me 

RFID systems are available that operate in the 2.4 GHz range, which is the same carrier 
rrecuency used by the wireless LAN that is currently being installed at the Owego site The 
access points of the wireless network are very similar to RFID readers. Integration of the RFID 
System with the existing wireless LAN will be investigated and implemented if feasible. 

Software for accessing the locaiion information and demonstrating the use of the system will 
be developed, and the necessary RFID hardware win be installed, 



Schedule 



Evaluation and selection of vendor for RFID system, purchase RFID system hardware, 

Investigation of wireless LAN as replacement for proprietary RFID readers 

Install RFID system. 

Develop LAN integration software. 

Develop demonstration software application 
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locKMeeo tna Trim /fir 

IR&D Certification Checklist 



IR&D PROJECT NUMBER: _J«A001 



IR&D PROJECT TITLE: ..Automatic Asset Location Sensing. 



tZS^i™ 0 fUndS reqU6Sted ' '™ are 1 wi « be »- *o *nd IR&D effct that falls within 

□ Basic Research 
0 Applied Research 
Gf Development 

0 Systems and other Concept Formulation Studies 
as defined in FAR 31-205.18, Ml 04-40 

I further certify that this IR&D effort: 

A ' tSSSEE&sr** ln PBrformanee of a C6M '"'- a ™< « "wi o, 

B s sa; rr!r„^Kr house Toois ' proce5ses ' Me -°^. °<= 

C. Is not directly associated with the design of a New Facility. 



D. 



Is not associated with a Marketing Analysis, Survey or Study. 



IR&D Project 

First Level Manager: 



Date: 



Site Technical 
Planning Manager: 

Date: " — ( Bn Jce Davie) 
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Federal Systems 



LOC KH E E D M A 



Lockheed Martin Proprietary Information 

(When Completed) 

Funding Authorization Form 

Return Completed form «w ALL Signature* To: TECHNICAL PLANNING / DEPT 68C MO 01 Sa 
Dogs this Project hava JTaRs Issues associated wit it? (Check r>*): D YES: ITARS Issues Exist 

Authorization to put (Ms information on (fie internal Lockheed Martin Web: H V ES: (Password Protected) 

Q Aerospace Systems O Posial □ Manufacturing 



BUSINESS AREA (Gtacfc QnQf: 
Systems 



REASONS FOR REQUEST [RBvlsiona OnW 



0 NO: Itars ncc an issue 
O NO; Noi for- Wob Access 
Q ITM Q ESUlWaval 



IS THIS A SITE DCAeO PROGRAM DEPENDENCY*? YES 

IP YES, HAVE YOU NOWlED PRICING* YES NO. 

DIRECTIONS' 



NO m J^ 9mm IF YES. WHICH PROGRAM . 
, NAME . 



EXT 



PLEASE FILL OUT THE *TW COLUMN IF BUDGET IS BEING TRANSFERRED FROM AN EXISTING OR CANCELLED TASK TO ANOTHER TASK. 



TRANSFER FROM 
EXISTING BUDGET 



CURRENT PC! NUMBER 
CURRENT PCI TITLE 
PRINCIPAL INVESTIGATOR 
WORK PACKAGE 



FINANCIAL SUMMARY (SS AT FACTORY COST) 
YYQ ACTUALS 



CURRENT BUDGET (A) 
DELTA BUDGET (9) 
TOTAL BUDGET (A-BOTA*) 

SIGNATURES; 

WORK PACKAGE MANAGER (FROM) 

(B , , Required for Transfer* 

WORK PACKAGE MANAGER ( TO) 

ADDITIONAL (AS Required) 



SIGNATURE- 



UHJIAL REQUEST 
or 

TRANSFER TO BUDGET 



W01 



Automatic a sjaiJflejatlon tentf t^ 
John Moodv 



3L3 RQ 



E3IKUSAMI; 



EXECUTIVE 

S "RATEGIC MARKETING ANALYSIS 
CONTROLLER 



Bruce Da we 
Rosen voip 
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Asset Tracking Demo 



Hardware Prercqs 

tSSSStSSSS UP ' 0P °" med ' CaI « Cartoning, 
Mobili device wi* Symbol wireless card functionine 
Two walkie-talkies * 

Software Prercqs 

^stom Asset Tracking code imtal ed on Toshiba Satellite 401 S CDTo.»«nX»i 

M« a dd,c M of mob... deviea, ^ Nca ,d in m!SSS^f^^Sm 

Presentation JPrereqs 

Projector available for viewing tracking software on Toshiba Laptop 

Oilier Prereqs 

None 

Setup 

2 Jl! 00 Jf? ib f SalC,,i,C CDT la P ( °P on medical can , V 

i. Choose 'Open an existing project 1 ' 

4, Navig alB and open fild er\rflch20lbde m oV30l bdtmo. 3pr 

Instructions 

»MiKil>yaoficM.>.» P o(«lo!.i 6 l "" lso "» "i* "»« *m on At 

* KM „„„„,. , to th. end of 20tB and ran the .pp.fc,,^ .,„„ ltoM „ f ^ ^ „ fc 

5. Have them reium to the CIM center 



Important ideas audi concepts 
infrastructure is required to be deployed. 
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Functional Area 

[Owego - Systems Solutions 
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Problem; 



Radio Frequency Identification (RFID) is a technique for identifying. 
, authenticating, and/or tracking mobile assets or individuals 
; Applications range from theft deterrence in retail establishments to 
global supply chain problems. The technology uses radio interrogators 
to detect the presence of nearby RF transceivers, known as tags. Tags 
• may either be active or passive (powered or unpowered) and have a 
variety of sues and capabilities. 

i 

Current RFID solutions rely on proprietary, dedicated hardware. They 
can not be adapted for other data-intensive applications beside RFID 
products from different vendors are not interoperable, and they may ' 
mterfere with or experience interference from other radio frequency 
(KF) applications used in the same environment 

Wirelessjocal area networks (LAN) use frequency ranges and 
communication capabilities similar to those required for RFID By 
integrating the data networking capabilities of wireless LAN with the 
asset tracking and identification capabilities of RFID, two valuable 
services can be provided with the same infrastructure. This inven 

stES^ T °' a ^ t0 P^m, the functions of R. 

[Standard wireless LAN access points serve their intended function 
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Solution: 



41 as working as RJRDD interrogators. '. Jcable assets inolude any 
mobile computers operating on the wireless LAN, as well as any object 
eatrying a specialized tag, capable of responding to the communication 
signals of the wireless LAN. 

Wireless LAN RFID Solution: 

Use standard wireless LAN access points instead of proprietary RFID 
interrogators. Using SNMP, WNMP, or some other access point 
communjcation protocol, query the access points for information 
regarding visible mobile units and/or tags. 

Use a Geographic Information System (GlS) or some other form of 
iatabase to provide a mapping between access points and their 
ocations within the building. Other reformation may also be stored here 
including site surveys, etc. The information from this system is 
combined whh the real-time information from the access points to 
provide location information on assets visible to the wireless LAN. 

The mapping of access point data to physical locations may be 
accomplished by several methods. The simplest way is to simply 
indicate a proximity to each access point, based on the range of the 
LAN and which access point is networking with which target device. 
Accuracy improvements can be made in several ways: Incorporating 
mfomjation from she surveys; query extra access point statistics, such 
as signal power or packets-per-second; incorporate data from multiple 
access points for a single asset; employ statistical or intelligent 
algorithms to choose the most likely location for an asset based on the 
input data. 



Provide the access point and location data to a custom GIS that 
provides a graphical depiction of asset locations and permits the user to 
find assets with graphical feedback. Provide asset location data to oiher 
external systems through standard data base queries and/or an open 
application program interface. 

Any device that can be detected by an access point is an asset that may 
be tracked by this system. The obvious candidate is a computer 
equipped with a wireless LAN card. However a small custom radio tag 
artached to the actual tracked asset or individual and capable of ' 
identifying itself using wireless LAN network protocols, provides the 
system with the conventional functionality of RFID. 



[(Evaluation Questions 



T 
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i 

! IT this problem has been 
; solved before how was it 

! solved? 

i 

i 

1 


arrent RFID solutions are proprietary » dedicated to the given 
i application, they do not provide data networking for other wireless 
, computing devices. Wireless LAN monitoring tools are sometimes 
capable of providing information regarding which wireless computing 
! devices are visible or routed through which access points. However this 
! information has not been integrated into a complete tracking solution, 
nor has the functionality been extended from mobile computers to 
lighter RF asset tags 


t 

1 
1 

1 

i 

. Why is your solution 
1 better? 


The solution provides wireless LAN and RFXD asset tracking 
fiinctionality with the same infrastructure, making it cheaper and/or 
! more easily adopted for many applications, 

As opposed to the currently closed, proprietaiy RFID solutions, this 
solution may implemented through a wide range of extant wireless LAN 
products 

RFID solutions may be hindered by interference from a wireless LAN 
that is required in the same area as asset tracking. This solution solves 
that problem by using ihe same infrastructure for both. 

The existence of such a system makes it very easy for the implememer 
to integrate other data intensive wireless applications without having to 
add a new wireless infrastructure. Furhtermore, the presence of an 
actual TCP/IP based wireless network makes possible many complex 
data-interactions that are not possible or too difficult to implement with 
current RFID technologies. Possibilities include smart tags with 
onboard CPU's and networking capabilities and the potential for direct 
connections between tags and the Internet, intranets, or the Web. 


: 

; 

Which actual or potential 
: competitor would want to 
use your solution? , 

i 

; .1 
1 ,c 

= F 

1 ■ - 't 


There is great potential that the vendors and manufacturers of wireless 
LAN and RFID products would want to license this invention. The 
need for both wireless data connection and asset tracking has been seen 
n several Owego business areas including postal, healthcare, and 
ogistics support. A dual solution for this need will give Owego an 
advantage over our competitors in these areas. 

rhe RFID and wireless LAN markets are growing rapidly and provide 
»nsjderable commercial opportunities. The obvious benefits and 
/isibility of this invention upon implementation make it imperative that 
-oekbeed Martin seek an actual patent on this technology, rather than 
:Iassifying it as a trade secret that is sure to be discovered by other 
nventors. The dual use of wireless LAN and RFID is easy to observe in 
iractice, highly simplifying the procedure of policing and protecting the 
latent. 
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search is performed: 
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Radio Frequency Identification, asset tracking, wireless local area 
network. 



Please provide en abstract of 
your invention: 



Radio Frequency Identification (RFID) is a technique for identifying, 
authenticating, and/or tracking mobile assets or individuals. 
Applications range from theft deterrence in retail establishments to 
global supply chain problems. The technology uses radio interrogators 
to detect the presence of nearby RF transceivers, known as tags. Tags 
may either be active or passive (powered or unpowcrcd) and have a 
variety of sizes and capabilities. Wireless local area networks (LAN) 
use frequency ranges and communication capabilities similar to those 
required for RFID. By integrating the data networking capabilities of 
wireless LAN with the asset tracking and identification capabilities of 
RFID, two valuable services can be provided with the same 
, infrastructure. This invention involves the use of a wireless LAN to 
perform the functions of RFID. Standard wireless LAN access points 
serve their intended function as well as working as RFID interrogators. 
Trackable assets include any mobile computers operating on the 
wireless LAN, as well as any object carrying a specialized tag, capable 
of responding to the communication signals of the wireless LAN. 
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